THE PAST
Richard Doll, a pioneer of the randomised controlled trial, recently described the situation before random allocation became widely adopted.
"...new treatments were almost always introduced on the grounds in the hands of Professor A or in the hands of a consultant at one of the leading teaching hospitals, the results of a small series of patients (seldom more than 50) had been superior to those recorded by Professor B (or some other consultant) or by the same consultant previously. Under these conditions variability of outcome, chance and the unconscious (let alone the conscious) bias in the selection of patients brought about apparently important differences in the results obtained." (Doll, 1998) .
In order to evaluate the effect of a specific treatment, the consequence of using this treatment in a group of people should be compared with not using it in a control group. The only difference in the two groups should be that one receives the treatment under evaluation, and the only way to achieve this is through random allocation. It is now over 50 years since the value of streptomycin in tuberculosis was demonstrated in the first randomised trial (Medical Research Council Streptomycin in Tuberculosis Trials Committee, 1948 ) and this methodology is now seen as the 'gold standard' means by which different forms of mental health care are evaluated (WHO Scientific Group on Treatment of Psychiatric Disorders, 1991).
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The introduction and uptake of randomised controlled trial methodology in medicine coincided with a revolution in the care of people with schizophrenia. Drug treatments began to appear which seemed to dramatically improve the mental state of those for whom little hope had previously existed. (Freeman, 1958) Psychiatrists welcomed the randomised trial and a tradition of evaluative research was greatly strengthened.
The creation of registers of randomised controlled trials to assist the preparation and maintenance of systematic reviews affords an opportunity to assess the quality and content of evaluative research within welldefined sampling frames (Adams & Gelder, 1994) When this large survey was planned there were examples of surveys of randomised trials within specific journals (Ahmed et al, 1998; Lent & Langenbach, 1996; Fahey et al, 1995; Doll, 1998) but research into the quality and content of trials within specific health care specialities was, and is, less common (Chalmers, 1986; Vandekerckhove et al, 1993; Silagy, 1993; Chalmers et al, 1986; Nicolucci et al, 1989; Cheng et al, 2000) .checked for duplicates before two trained selectors highlighted studies that were clearly or possibly relevant. Full copies of these reports were then acquired (6000), re-inspected and, if meeting the inclusion criteria, added to the final register. Time constraints forced an arbitrary limit of 2,000 trials (in 2275 reports) for this survey. Papers were read and details of type and date of publication, country of origin and language were reliably extracted. A measure of methodological quality was used, based on each trial's description of randomisation, blinding and treatment withdrawals (Jadad et al, 1996) . This measure was chosen for its validity (Jadad et al., 1996) ease of use, and because low scores, indicating poor quality of reporting, have been shown to be associated with an increased estimate of benefit . Study size, details of treatment setting, participants, interventions and outcomes were also recorded.
Coding of variables was reliable. There was over 90% agreement in all but 'numbers completing the study' (70%) and listing of outcome instruments, where, in 10% of reports, the principal rater failed to identify one of the scales, often amongst several used.
Over 95% of the sample was published in English and the vast majority of reports relate to research undertaken in North America. Trials from outside of the USA and the EU account for less than 10% of the sample. The majority (85%, 1940/2,275) of reports were fully published in journals, whilst the remainders were conference abstracts (253, 11%), or published as letters, books, chapters, or product monographs (82, 4%). On average, there were just fewer than three reports of trials per year in the early 1950's, and just over 90 new trials annually by the late 1990's.
After determining, to the best of our ability, which reports were multiple publications of the same trials, a new sample of 2,000 studies was created. When multiple publications of the same trial reported different aspects of the study, variables were combined in order to make a composite whole.
Unsurprisingly (given the focus of the group's interest) most of the trials involved people with schizophrenia. Within these 2,000 trials, 1,326 (66.3%) were carried out in hospitals or institutions, 272 (13.6%) in the community, and 11(0.6%) in both. Study location was unclear in 391 (19.6%) trials. Trialists mentioned a statistical power calculation in only twenty trials (1.0%).
Generally, the quality of reporting in schizophrenia trials, as rated by the Jadad scale is poor (mean 2.2) and there is little change over time. Quality of reporting is associated with direction of effect; poorly reported trials are more likely to describe positive effects than studies that achieve a score of five .
The average number of people in the 1,941 trials that reported sample size, was 62 (median 60, mode 48). Over 50% of schizophrenia trials randomised less than 60 people. For a large difference between experimental and control groups, for example 20% in any binary outcome, a standard power calculation (power of 0.85, p=0.05) (Clark et al., 1970) (Joy et al, 2001) may be fostered by the stipulations of some drug regulatory bodies. It is of increasing concern that the regulatory authorities have "become servants of industry" (Horton, 2001) despite not entirely reassuring protestations to the contrary (Galson et al, 2001 ).
Outcomes are difficult to rate reliably. For example, inter-rater agreement for non-scale outcomes was only 40%. Reliability of listing of outcome instruments, however, was better. In only one in ten reports did the principal rater fail to identify a single scale. 510 (25%) studies did not use rating scales to measure outcomes, but the remaining 1490 trials used 640 different instruments. Lack of statistical power was reflected in the use of an extraordinarily large number of rating scales. It is often possible to 'achieve' statistical significance on these fine-grain measures with small numbers. These devices by researchers leave unaddressed the clinical interpretation of these measures and the fact that scales are rarely used in clinical practice.
Further work by this group attempted to determine whether there was an association between using an unpublished outcome rating scale and finding a significant effect of treatment in randomised controlled trials of interventions for schizophrenia (Marshall et al, 2000a) . Two teams of raters inspected 300 trials randomly selected from the Cochrane Schizophrenia Group's Register. Trials were excluded if nontherapeutic or unavailable in English. The teams identified all comparisons between treatment and control groups rated by scales. The publication status of each scale was determined, blind to the results of any comparisons. Claims of a significant treatment effect were reliably recorded. The results were that 456 comparisons were identified in the 193 trials meeting inclusion criteria. Trialists were more likely to claim that a treatment was superior to control when the comparison was made using an unpublished scale (Relative Risk 1.37, 95% CI 1.03-1.83). This effect increased when claims of significance were restricted to comparisons based on summary scores at the end point of the trial (Relative Risk 1.94, 95% CI 1.45-2.60). The effect was particularly marked in trials of non-pharmacological treatments where 56% of significant results were obtained using unpublished scales. Our conclusions were that unpublished rating scales are associated with more positive estimates of effect than those derived from published scales (Marshall et al, 2000a) .
Overall, our sample of 2000 trials is likely to be biased in some respects. Searching was largely, but not exclusively, in English, and our ability to code articles in other languages, limited. However, it is unlikely that there are enough undiscovered large, high quality trials published in other languages to substantially change the results of this survey. The sample studied is probably biased less by language and publication status than the trials readily available through Medline. The first 2000 trials entered on the Cochrane Schizophrenia Group's register were also a sub-sample of around 6000 currently identified (Anonymous, 2001) . High availability of a report (indexing of a journal on the databases searched, publishing in the journals hand-searched, positive results (Easterbrook et al, 1991; Stern & Simes, 1997) ) would have increased the chance of early entry on to the register and therefore of inclusion in the survey. Smaller, more recent surveys based on samples from all 6000 studies (Wahlbeck et al, 2000) however, suggest that the original sample of 2000 remains representative of all trials currently identified on the Cochrane Schizophrenia Group's Register.
On average, trials relevant to schizophrenia are conducted in the USA, involve less than 50 people, fail to report a power calculation, are most relevant to the pharmacological care of people in hospital, lasts six weeks and yields inadequate reports on scale-derived outcomes of limited clinical utility on between 50-70% of randomised participants.
Schizophrenia trials are difficult to conduct. The illness, affecting only one percent of people at some point in their lives, may lead to chaotic behaviour and disordered thinking, erosion of insight and, often, considerable mistrust of health care professionals. These factors, along with the relatively weak tradition of multicentre, multi-national trials, may have promoted limited study size and duration. In addition, the pursuit of reliable outcome measurement has spawned an extraordinary number of rating scales, one third of which were unpublished at time of use, and therefore of unknown validity. This endeavour probably reflects not only the researchers' will to quantify objectively, but also the lack of statistical power of small trials to assess effects on more clinically relevant outcomes. It is easier to achieve statistical significance on these measures of doubtful clinical relevance with small numbers of participants. Underlining their clinical irrelevance, scales are rarely used in clinical practice. In any event, the low quality of reporting in these trials seems likely to result in an overestimate of benefit Schulz et al, 1994; Gotzsche, 1989) . Hopefully, this mediocre reporting will change with wider adoption of the CONSORT recommendations (Moher et al., 2001 ). Although quality of reporting has been a proxy measure of the methodological quality of a trial, it is important to be alive to the possibility that cosmetic adherence to CONSORT requirements will mask unreliable studies.
Increasing complexity of trial design must contribute, at least in part, to attrition far greater than would be seen in routine clinical care. As a result, 30-60% of data on the effects of the novel antipsychotic drugs are often based on untested assumptions about the fate of people once they left the study, applied by researchers employed by organisations with substantial pecuniary interests in the trials' results. Also, as trial complexity increases, so does the expense of carrying out randomised trials relevant to the care of people with schizophrenia. US-based public and private institutions are increasingly taking on the financial burden of supporting schizophrenia trials. Strict entry criteria to these trials, however, makes the applicability of results problematic, even within the USA (Wells, 1999) , and only 2-4% of the world's population of people with schizophrenia live in North America.
The findings of this survey are as worrying, if not more worrying, than those for other specialties within health care Cheng et al, 2000; Silagy, 1993; Silagy et al, 1996b; Thornley & Adams, 1998b) As the numbers of trials relevant to schizophrenia rises, the need for up-to-date systematic reviews of these studies increases.
THE PRESENT
High quality systematic reviews can never fully compensate for limited, poorly designed, poorly conducted and poorly reported studies -but they may be able to go part of the way.
The Cochrane Collaboration was founded in 1993. It is an international group producing, maintaining and disseminating systematic reviews of the best evidence of the effects of health care (Chalmers et al, 1992) It has been likened in importance to the human genome project (Naylor, 1995) . In 1994, Cochrane Schizophrenia Group was registered with the Collaboration (Cochrane Collaboration Schizophrenia Review Group, 1994) and since has been collecting relevant randomised control trials and producing and disseminating these within the Cochrane Library (www.cochrane.de).
A systematic review is a review of a clearly formulated question that uses systematic and explicit methods to identify, select and critically appraise relevant research, and to collect and analyse data from the studies that are included in the review. Statistical methods (meta-analysis) may or may not be used to analyse and summarise the results of the included studies. A Cochrane Review is a systematic, up-to-date summary of reliable evidence of the benefits and risks of healthcare. Cochrane Reviews are intended to help people make practical decisions and are disseminated within the Cochrane Database of Systematic Reviews (Update Software Ltd, 2002). Every attempt is made to select, extract, present and report on the data in as unbiased a fashion as is possible. As these reviews are published in electronic form, they can be maintained, in the light of new evidence. Cochrane systematic reviews are more comprehensive and objective than those seen in standard journals .
These systematic reviews, however, are based on the trials described above. The question remains whether they can be of value in the light of the limited quality and utility of the 'building blocks' of current randomised trials. In this section I argue that learning from the totality of evidence of past trials informs practice today, and helps study design of the future. Some examples may be helpful.
A person with schizophrenia may have been started on an antipsychotic drug such as chlorpromazine. The patient, knowing that chlorpromazine has been used for 50 years, could have asked the attending clinician what was the predicted value of this drug in terms such as "what are my chances of getting better?". It could help the clinician and patient to know that systematic reviews of the best available evidence, albeit limited evidence, suggest that chlorpromazine reduces relapse over six months to two years (Relative Risk (RR) 0.65 CI 0.5-0.9, Number Needed to Treat (NNT) 3 CI 2.5-4) (Thornley et al, 2001) . As patient has lost their job, some form of work rehabilitation may also be indicated. It would probably be helpful to know that supported employment in normal work setting is significantly more effective than pre-vocational 'sheltered' training (RR unemployed at 18 months 0.76 95% CI 0.64 to 0.89, NNT 4.5) (Crowther et al, 2001) . Six months later chlorpromazine has not been as helpful as was anticipated. The doctor thinks a switch to an atypical drug, such as risperidone, is indicated. Recognising that responses are always idiosyncratic, it could help the doctor to know that, on average, risperidone seems to be statistically significantly better than rather large doses of haloperidol for its population group, but for a clinically irrelevant outcome (20% shift on the PANNS scale) and on a biased data set of poorly reported studies (Kennedy et al, 2001) This humbling knowledge, clearly stated in the review, may help everyone set realistic expectations, although real-world clinical life can always spring pleasant surprises. Some form of case management may be indicated at this stage. Knowing that the low grade approach to case management nearly doubles the rate of hospital admission (Marshall et al, 2000b ) the team may wish to opt for a more assertive approach. After all, people receiving assertive care are more likely to remain in contact with services than people receiving standard community care (RR 0.51, 99%CI 0.37-0.70) and are less likely to be admitted to hospital (RR 0.59, 99%CI 0.41-0.85) (Marshall & Lockwood, 2000) .
The evidence from randomised controlled trials relevant to people with schizophrenia is limited and rife with bias. Nevertheless, systematic reviews can go some way to cut through that bias and present useful information to help inform treatment today. As the same data may mean different things to different people, Cochrane reviews endeavor to present information as clearly as possible in order to allow the reader to make an informed decision. Cochrane systematic reviews tend not to 'guide', merely inform. Although the concept of evidence based medicine has been partially hi-jacked by those with a propensity to a more traditional approach to guidance of clinicians (Adams & Gilbody, 2001 ) those working within the Cochrane Schizophrenia Group still feel strongly that provision of the best available evidence in order for the reader to make up their own mind remains best policy.
All Cochrane reviews point to the future. Many summarize the best evidence, but need more to draw firm conclusions, often on outcomes of real relevance to patients and carers. Others do not include data from any trials at all. For example, a recent review on use of "as required" medication for people coming into hospital, failed to identify any relevant randomised studies (Whicher et al, 2002) . This very common clinical practice is unsupported by good evidence. It would seem reasonable that the specialty of mental health care, with its strong tradition of evaluation and basis in good science should treat the most vulnerable patients on the basis of not only judgment and wisdom, but also excellent science. More trials are needed, but not just like what has gone before. We need, and should expect, randomised trials that follow the 'real world' needs of patents and carers, and not of researchers and industry.
THEFUTURE
With notable exceptions, the quality of trial evidence relevant to the care of schizophrenia could be better and systematic reviews can only go part way to address the inadequacies of trials. Often further randomised trials are needed. The great majority of randomised research in mental health relates to the 'efficacy' of drug treatments. These 'explanatory trials' are required for drug licensing and test the potential for a drug to work under ideal conditions. They seek to maximize internal validity so that any difference can be attributed to the treatment and not some external (confounding) factor (Schwartz & Lellouch, 1967) . Whilst efficacy studies help establish if an intervention can work under ideal conditions, they may tell us little about how the results relate to real world practice (Hotopf et al, 1999; Simon et al, 1995; Gilbody etal, 2002) .
People agreeing to be randomised may well be different from the average person seen in day-to-day care (Bowen & Barnes, 1994) . Employing additional, rigid entry criteria compounds this bias. Restrictive entry criteria may ensure relative homogeneity within the group of people recruited, but the resulting observations may have limited applicability (Britton et al., 1999) . Highly restrictive entry criteria helps ensure that studies are generally under-powered and therefore stand little or no chance of providing answers to clinical questions. Partly to compensate, rating scales are used as measures of treatment effect. These may be able to detect real, but subtle, differences that are the result of the treatments being compared. It is, however, unclear whether subtle but statistically significant changes on complex rating scales are the most important criterion of success for clinicians, patients and their carers (see below). Complex psychopathology scales are rarely employed in day-to-day care. Even researchers are unlikely to know whether certain changes or scores are worth achieving. Simple outcomes relating to real-life events, for example, hospital discharge, relapse, employment status and ability to live independently, are ignored in most studies despite the fact that these will be of interest to clinicians, people with schizophrenia, economists and policymakers.
Randomised studies that employ rigid inclusion and exclusion criteria, rigid treatment protocols and multiple, Epidemiologia e Psichiatria Sociale, 11, 3, 2002 complex outcome measures are difficult and expensive to undertake. Such explanatory trials probably also prove difficult for participants. A device often used by trialists to counter the expected attrition, is the use of short-term outcomes but nothing is entirely effective at arresting the haemorrhage of participants from recent drug studies. It is chastening to think that the licensing and subsequent use of drugs, for example olanzapine, are based on largely short term trial data from which 42% of people decided to leave or were withdrawn before three months treatment was complete (Duggan et al, 2001) . Then those undertaking the analysis, supported by the industry and therefore working under an impossible conflict of interest, would reconstruct the 'intention-to-treatanalysis', incorporating untested assumptions on about half the data.
The recognition of the shortcomings of efficacy trials has led some to conclude that randomised trials have no place in the evaluation of effectiveness in the real world. (Vandekerckhove et al., 1993) . Instead, observational data (often from large, insurance claims databases) have been used in 'outcomes research'. This work hopes to establish the effectiveness of treatment in the context of routine care (Egger et al., 1997) and has been used to generate influential guidelines for treatment. (Silagy et al., 1996a) . There have been calls for such research designs to be used in mental health, (Wells, 1999a) however, such observational data are prone to numerous biases, not least the inability to extinguish confounding and selection biases (Sheldon, 1994) .
As an alternative to regressing to the observational study, researchers have proposed the preservation of randomisation and the design of research that more closely replicates routine care -the pragmatic or real world trial (Hotopf et al, 1999; Roland & Torgerson, 1998; Gilbody et al., 2002) . Efforts have been made to make trials elegantly simple so that recruitment is easy, involving minimal effort on the part of participants and requiring minimal deviation from routine care (Dickersin et al., 1985) . Such trials have not been widely adopted in psychiatry, although rare examples do exist (Simon et al, 1996; Huf et al, 2002) . Unlike the research outlined above, pragmatic trials in schizophrenia should answer questions of direct relevance to clinicians, patients and wider society. Pragmatic trials should be conducted within existing health services. The patients who participate in pragmatic trials should reflect the heterogeneity of people with schizophrenia in routine practice that will ultimately receive the treatment. Exclusion criteria should only be specified if absolutely necessary and should ideally be no more than an unwillingness or inability to offer informed consent or a specific contraindication to one of the trial interventions. Age, sex or the presence of comorbid disorders should not be considered exclusion criteria, unless they represent some treatment contraindication.
Both the intervention and the comparison treatment should be possible within routine practice. Thus, a new treatment might be compared with the standard care that it would replace if adopted into routine practice. When the prospect of randomisation to a treatment is unattractive or unacceptable to patients or clinicians, or where there are strong prior beliefs about one treatment being superior, then few will agree to participate. Treatment alternatives, therefore, require careful consideration and should reflect genuine 'equipoise' on the part of clinicians and patients, i.e. a genuine uncertainty about which treatment option is better.
Abstract and complex questionnaires administered by interview have little role in pragmatic trials and should not be the primary outcome by which success or failure of a treatment is judged. Instead, important outcomes relating to global well being, relapse, hospitalisation and social functioning should be recorded. These are often dichotomous outcomes, which can usually be recorded from information included in case notes or hospital administrative records. Costs should be collected using the minimum data needed to provide valid and representative estimates. A pragmatic trial should impose minimal burden on all concerned and outcomes should be of interest to patients, clinicians and decisionmakers; all of who may need to be consulted in advance for advice.
Interference in routine care because of participation in a trial should be minimal. The only active decision which a patient or clinician should make is whether to participate and undergo randomisation. After that, the trial protocol should impose minimal restriction upon subsequent management. Those designing trials must balance the possible benefits of double or single blindness with the practical advantages of simplicity of design. With outcomes that may be less 'soft' than those usually recorded (e.g. self-harm, hospital admission, legal problems, living independently); blindness, which is likely to be imperfect anyway, may offer little advantage as regards objectivity of outcome assessment. Double-blinded assessment imposes unrealistic impositions on routine care, through, for example, the issue of coded bottles and pharmacist participation. The deviation from normal patterns of care which result from the imposition of attempts to adhere to double blindness Epidemiologia e Psichiatria Sociale, 11, 3, 2002 also threatens the validity and generalisability of any cost data used in the estimation of cost effectiveness.
The high losses to follow-up seen in schizophrenia trials are in part a consequence of the burdens of participation in explanatory studies. If the trial involves onerous time commitments, suspiciously and often incompletely disguised treatments, and long and abstract questionnaires administered by strangers, it should not be surprising if many patients withdraw during the course of the trial. Pragmatic study designs should lead to a control group who experience no more than the expected loss to follow-up in routine care. The simplicity of data acquisition and the non-intrusive nature of follow-up should allow medium and long-term trials to be designed. Additionally, the high attrition rates seen in explanatory trials are in part made up of those patients who discontinue or switch from treatment as randomised. Rather than being excluded by reason of 'protocol violation', every effort should be made to follow up these patients and include them in any analysis of a pragmatic trial. Discontinuation of randomised treatment and its consequences should be seen as an outcome worthy of study, rather than a reason for exclusion from a trial.
Other medical subspecialties now provide examples of collaborative trial work of such simplicity that the findings have direct repercussions on the care of millions of people (ISIS-4, 1995; Collaborative Eclampsia Trial Group, 1995) . Specialists in the care of those with schizophrenia should consider and learn from these initiatives. There will remain a role for explanatory trials, as these are necessary steps in examining whether a treatment can work, albeit under ideal conditions. They are not, however, sufficient to judge whether a treatment can work in the real world. Pragmatic trials have represented a major advance in other areas of health care. Not last, and by no means least, it is now the turn of people with schizophrenia to have their care based on truly relevant randomised trials.
